An essential factor in determining the pathogenicity of dysentery bacilli is the ability of the organism to invade and multiply in the colonic epithelium of the host (2, 5) . As far as one can determine at present, this invasive ability is determined by a multiplicity of genes (1, 3, 9) . Avirulent opaque (0-type) colonial variants of the virulent parental translucent (T-type) colonial form of Shigella flexneri have been observed to occur spontaneously at a frequency of 1 per 104 to 105 cell divisions (5) . All of these avirulent 0-type variants were found to be incapable of penetrating the intestinal epithelium (5) . The relatively high frequency of spontaneous occurrence of the 0-type colonial variants with irreversible concomitant loss of virulence suggested that one or more virulence determinants in the parental strain may be borne on a bacterial plasmid. The present investigation was undertaken to determine (i) if these strains contain plasmids and (ii) if loss of virulence is associated with plasmid loss.
The virulent parental S. flexneri 2a strain 2457T and an avirulent spontaneously derived 0-type colonial variant, strain 24570, have been described previously (5) . Lyophilized strains 2457T and 24570, cultivated in glucose minimal medium, were cloned, verified for characteristic colonial morphology utilizing oblique illurnination and a low-power stereomicroscope and for virulence in the guinea pig keratoconjunctivitis test (8) , and then used for plasmid deoxyribonucleic acid (DNA) isolation. Plasmid DNA, released from lysozyme-induced spheroplasts via Triton X-100 treatment, was purified on cesium chloride-ethidium bromide gradients as described elsewhere (4) . Purified, covalently closed circular plasmid DNA was obtained from both 0 and T colonial forms. To establish the number and approximate sizes of plasmids in the 0-and T-type strains, each DNA preparation was electrophoresed through 0.7% agarose vertical slab gels as described previously (6) and examined for bands of DNA by staining with ethidium bromide. The resulting plasmid profiles of 2457T and -0, compared with several size-reference molecules, are shown in Fig. 1 . Both the virulent 2457T strain and its avirulent variant contain four apparently identical plasmid DNA species of approximate sizes 2.0, 2.6, 100, and 140 megadaltons. As exemplified in Fig. 1 , different preparations of supercoiled plasmid DNA from either strain contained different proportions of each DNA species, as is commonly the case when examining DNA from clinical bacterial isolates. Although the reasons for this variability are unknown, on successive DNA isolations the virulent parental strain did not appear to contain consistently larger or smaller amounts of any DNA species. The molecular size of each of these classes of molecules was more accurately determined with the electron microscope by measurement of molecules chosen randomly as either large or small. As summarized in Table 1 , the analogous molecular species of plasmid DNA in each S. flexneri strain are indistinguishable in molecular size. The number of molecules of each size class that were measured and the standard error for each size class (c ±4.5%) are given in Table 1 . Though more than 500 molecules in each DNA preparation were scanned under the electron microscope, no molecular size classes were observed other than those shown in this table.
These data indicate that the loss of virulence that occurs during the spontaneous formation of 0-type colonies is not associated with any detectable alteration in plasmid content or molecular size. In fact, other spontaneously derived avirulent colonial variants of strain 2457T that have been examined also contain these same four plasmid species (Kopecko, Formal, unpublished data). However, it should be noted that one would not detect the loss of one molecular species if there were a different species of identical size remaining. Also, small changes in the molecular weight of large plasmids cannot be detected by these methods. In an effort to detect small alterations in the plasmid content of the 0-and T-type cells, restriction endonuclease digests of the multiplasmid- 104.8 ± 1.9 IV 4 216.4 ± 7.1 144.3 ± 4.7 aPurified supercoiled plasmid DNA was converted to the relaxed circular form by controlled gamma irradiation and then examined for contour length by electron microscopy as described previously (7). The pSC185 plasmid (13.9 kilobase pairs) was used as the molecular size reference (4) .
b Molecular size is given in nucleotide base pairs x 103 (kilobase pairs) and in megadaltons. SEM, Standard error of the mean. containing preparations were examined by agarose gel electrophoresis. No apparent differences between the fragmentation patterns of the plasmids of these two cell types could be detected after digestion with the BamHI or EcoRI endodeoxyribonucleases.
It is likely that in the T-to-O transition the concomitant change in colony morphology and loss of virulence are the result of an alteration in a single DNA sequence specifying a cell surface component. The data in this paper support the conclusion that plasmid loss is not responsible for the classic T-to-O colonial morphological change in S. flexneri. In addition, the restriction enzyme fragmentation profiles of the two 
